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(54) HIGH SPEED CHANNEL EQUALIZING SYSTEM 

(57) Abstract: 

PURPOSE: A high speed channel equalizing system 
is provided to obtain a quick channel adaptation 
speed and a blind mode by simultaneously 
upgrading all tap counting every symbol rate. 

CONSTITUTION: A controllerd 00) controls a mode, 
a counting . upgrade allowance time, and a total 
channel equalizing operation. A reference signal 
generator(200) generates a reference signal when a 
data of a tap location is outputted and compares an 
output signal with the reference signal to generate an 

error signal. A backward tap delay sectlon(300) delays the output signal In the reference 
(200) by the set number of taps. A tap upgrade section(400) upgrades counting of each 
symbol clock according the error signal from the reference signal generator(200). A forv|ard 
section(500) delays a transmission data from a transmitter side by the set number of taps 
filters feedback output data of the backward tap delay sectionOOO) and the output data of 
delay section(500). 
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£ 1^ <asv3)<a vsB ^-^7)01 ^^ :^>a£, 

£ 2^ GAff^^^l nH- VSB^S-^Sl tflo)El HerJ 

£ 7^ £ 6S1 S^£ ^ ^^£, 
£ 8^ £ 651 ^^£ ^ ^4 ^>9£, 

£ 9^ £ 65] ^El^f. >a->Hl ^^£. 
£ 10^ £ 62J 7l^>JJ: :^>a£^ 
£ 11^ £ 6^ S-^B ^ ^JAI^ >S->m 
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100:^<H^ 200:7]^ ^S. ^^^^ 

300:«?^H ^ ^1<21^ 400:?il^ ^S^-¥- 

630:^^>7l 



^ ^l^^a^l ^tb ^-^5.. GA(Grand Alliance)*^^ VSB(Vesligial SideBand)4^^7loflAl ^-y ^fl^s] ^ 

'a^V^^^., Jl^^ tq^lt Al^^ja) -^j^^ 7}^ e .a^i^ ^l-^V ^t^^ (inter- symbol interference ; \S\)o]^. \S\t 

^fl^^ ^d^^ n^, ^ cff^^S ^fl^. non-ideal frequency response, ^^I^S (group delay) -^-Hl <^1^^1 ^fl'^'Hl "^^^^b 

ISIt %o\7] oj^o^^o.^^^ 3j o. -g.s|.7l(adaptive equalizer)^ <^le)tt ISIt S^H7l4 7V^ti: tb #<H^^ cl) 

olEll- ifl7l ^tfl 4^Ai7] i^l-^-ofl ^J^]Sl^ ^ El (Inverse filter)**)^-. 

<atiV3)oi 3j o. :g.5j.7]oi]Al^ 2:7)^S7l:?l-(initial training period) ^^^A ^-tl^ ^l^^ ^^^^ ^^t(training sequence)^ 

of ^H^o| ^ ^ s^^m. zim ^-f^i 5ii<H^i ^^<g 2:7)011 ^-3^7} 01 

^ol^lS^ t «5.7> acf.'^. ^11^ Sll^^ ^^«fl t ^ a<H<^> t>c)-. olsl^ ^^aL2^#-i- ^S}-(blind equatlz 

atlon, self-recovering equalization) s^-Jl ^c]-. 

o^7l>^i A^ ^H^^l ^*}] sll^€(^-gr ^fl^^l- convolved) ^J^'i(input sequence)^' ^Ht^^J^D VHcfJl *}-^ ^"^Hl^i blind deconvolulion 

o)5tJL£ tbcf. Sl-'^il^l^ ^S^7]3] ^-1-21 Aii^ofl tfl^.-niej oj.^ aHapriori)" -f ^H^J ^^^\ -&S1-7V 

o)=oi^cl-. %^7]^ w)>a^ ^S(nonlineartransform)*l-<>l eSolcl-. 

^1-^ ^-S-^j^ TV^ ^ point-to-multipoint f-^ ^^*=>il>^1 ^Hai^cf. Point-to-point f-^ (^1, 1:1 modem 

communication) ^1^1^ ^11^ ^^#<=>ll>^1^ ^1- ^^7\ ^^^MA ^14^)-^ ^HlojEi tg^ji, ^JL «>of ^sj-^l 

^11^^^^^ "^^m ^ ^5^71 ^ Til^ 2:^^ tv ^ cflojEi ^ ^A]^ 7H7Ht 4^ a^^. aem ^^^^^ ^^J7l^ ^^\o]$\ 

©^o] u - ^o. »j^v»g^ A).^^v o^cf. n^efAl <a;at.V ^V^^nfi:!- ^^1^ ^o] ^^<g ^o) ^^At^a 

^^^fol Tij^ .a-m^<Ho> tbcf. aelM- €^^^1 ^.9-S.2.H5. ^^(power)^ * 7] (synchronization)^] ^1 

H 1^ GA^4^ VSB ^^7l£) 1-^ T^-^^ojcf. 

ojofl HAj^ tif^^o)^ 2^ ^VBfli4ollAi ^Al^ >y:£S.'?-Ei %^\^ ^^^^ ^M^U, 3^ ^^7] ^M(2)^l^i ^11^^ ^ 

^#'¥-(3)'Hl>^1 ^7l>tlJ:oii <a^>^i ^^ei^ oj^ Efol^J^ Efoiig;^^ ;*il^^<^lc1-. 

aslJi 5^ 4^7] f^^v^4 ^e-] ^ •&7i ^t-f(3)^l^i ^H^ ^fl^ ^>^d^ yB^l^l^l^ ntsc^v^^^Iti^eMjz, % 

6^ ^^71 NTSC^>^d^l7l^El5.-^El ^AS,^ ^11'^ ^B^t .a^^^ll^^ ^5l-7lo)oJ, 7^ ^7] %t^7\{ff)^ #^^S.^El ^^S" 

^ 4^^^^^'*4^^710)C}.. 

S^, 8^ ^^71 ^2j7l(7)# tflolEl# ^^^^ ^ '^^^^l^ 'M^S^f'^l ^J^ tflo)Ell- 4:£«>^ 4s:7l{8)oU, 9^ 

^^71 ^V7l ^±7l(8)^^El #^5)^ CflolElt i:1<yE^Hl«JSf^ cflojEl o] E^ 2l ti] o] , 10^-^-71 C-flojEl o] e) «) (9)* f^tb tflolEl# 

^X^f^ 4s:7]o|j7, AJ.7] e]H ^S.^ ^X7|(10)# f-l> t11<^]El# ^ C-llo)El C) qW^d 5l-7l o] Cf . 

S'S £ 2^ GA<H1 VSBfl^B] Herj-f £a)^v ^ o_^, ^\x\S\ >H)a^B^ 832^1-^ ^^^^H, ^^ila^^S) 7.]% 4^1-^ 

>H]a^H ^7lAl3:o|j7, 828^1-^ tl]o]E^olcl-, oL^ji ^rl-M-o] 312>^illl^MSl tUojElSl- ^7] aI^L^ ^'gSH, «>M-^ 

HerJiS: 27fl2] S^>, SVSBofl^^i 4^^-i-o| luH^f- ^^^JSB<^V^^ 2^-i-<^l I^H^t ^^jt^tf. 

<H7lAl £ 30. Qf^^M sVSBfl^^^ ^7| A]^ ^5:0)Jl, £ 4^ GA*<ij 16VSB^f^^ -^7] AliS] ^^i^ojcf. 
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^11^51 ^Sl-^t ^ >Hla^H ^7l>tl^Sf ^71^1^1- ^#Sf7l) ^Cf. aBlil Bfolnj;g^ ;^§-?-(4)^ ^o^^loflAi ^o^;.]^ 

^^^v ^e^%s^7^1 m. o}^^ ^nnie)^ n ntsc^v-^^^tI^eKs)* cfloieisi ^^^^i sl^, ^^71(7) 

^ ^1>^2|. ^sj.^^ oflei ^^^v^ o]^ o,A^v ^.a)^ Ai£«V7ll €4. aela ^l^Tfl S on£]7f ^4,v^ cflo)El^ 4:5.71(8) 

^^Itl: «>5!l- ^o]. ^11^ ^5]-7)b ^^(Tilt). Jl^B(ghosl)5^ ^Sd^ cfl^ ^^^^ ^^^S, ^^7] ^^o^\ ^i^]^^ "i^S] ^ ^ 

Eldnverse filter)om. 58^^ ^^^4^]^] £^ ^^^^ 4^ ^4. £^ cj-f^ ^S.(Muliipath)^ ^1-, <>1*^ 

^oflA^ .ftAV^ >aj:7V « ^AS.^ ^ >y^t '^i'^V^ ^ STfl olBlft 5B^^ m -f 2l7> Af^^^JL jyc^x\^ 

$\ ^riBl^, Jl:^lH(ghOSl)Sf 31-^ lifS l4Ej-4^1°vV CjJ^lt Al>,^ollAl^ tilM ^^5. o]t\<^ Cf^ <g,^v £^ §^ 

4*1 ^1^0^ ^H^^J t+f^ ^5.7> ^A]^ ^5)-^7l nfl^o]) ^^71^ ojeltV ^^^^ € -tlit 4€*f7) ^^^ib aj-g- o^j, 

5)#(adaptive equalization algorithm)^ *^l-8-*l-'^*='> tt^. 

^l^ltl: ^-g- ^S)- ^^Jl^lf^^ LMSdeast Mean Square). RLS(Recursive Least Square) ''^Jl^^ ^o] ili, t^2:^o^ TDL(Tapped Delay Line)^ 
^4(Lattice) ^3:^ 7M7> il 0.4 ^^"^ LMS ^^JieJ^-l- <>l'8-t!: TDL ^^t ^^tt^f. ^5^7]^ ^^<^lb 7)- 

£ 5^ 'a^Jr^^y HDTVB] VSB^Jll- ^^Bl^M ^2}7l(20)S] ifl^ ^^a^^^L 4^^^^ 12^ t11olEi(viN[8])5^ 

^(22)<^V] ^<H^1^ ^ ^Hl^^t ^^it}^ cf^7Hsl ;^1^7lS5l. ^Elf e)-oi<H§ ^anv 64^s] s^h ^e1<^1ji. 14^ ^St^ ^^^S^}^ 

ZL^Jl ^Si^S. 16^ ^71 ^^it t^S7)(14)S^ >a-7l ^2fo] (15) o| ^^1-^^ >a^«^^ ^Hlt?3I>^iolJi, 17^ ^^7] ^El^^^i (16)£l # 

^lEj. ^fli^ s)-7)(20)^^ t^* ^J-^>*H ^^^It ^sl ^>87]oii^, a oflel ^^7l(i7)^l>^1 <flHl<4 <a^sl^ 

19^ ^0^71 oflel ^^7l(18)Sl #^4-^0^7) ^Elt^u^(i6)2) #^S(:<=>11 ufef ^E](21)S] ^ Til^t ^S^^J^fe 

i9)^w ^ ^1^1- ^^Jr^fe 'aE^§E^-o]o^f. ^^bitv 192^5) ^eiojji, 22^ ^j-7) oiiei <a^ 

^^V^H S^H ^E1(12)^ ^ Til^t ^1^ ^S^^<iH, 13€: ^7] S.^S. ^El(12)Sl- «-^^H €e1(13)«H1>^1 

>^^7]oiH ^a>a^(22)^, ^i^v^i-a^i^ ^1-4^0^7) ^^^m{MH^\ 4^^^it ^-^t^fe *^v7i{22a)s^ 

, ^71 ^-a:7l(22a)* -f tb ^3i7)(22b)5l-, ^7) '^^7l(22b)l- ^^^lol Jl^ X^H 7pj.^)-^ 7KV71 (22d)S 

7])^ ^5^^(19)^, ^^71 oflBl ^Aj7)(i7)<Hl>^i ^1^1 ^^^15)- ^^J:*f^ ^^V7l(i9a)^, *^V7l(i9a 

)# ttt ^Xl- n=-^*V^ ^^7l(22b)5l-. ^J-71 ^aj7l(22b)t ^X5]- ^l^^-Slo] 7Kf5>^ 7}-^J:7l {22d)5. ^^^Sl^itj". 

VSB ^^7)(20)^ ^^^JS-^-^-E] £2^ 451- tl)o]El H^rJ^ 4^<il*l-47K ^H'i ^J'^ ^4 ^ ^^o^ 2ll^<=>l ^tl: ^Hl^l 

He1<a^ ^>a«l-7ll s)^, wl>a^ TsU^Cdeclslon feedback)^2j- ^««W ^4 « 4€«:C)-. 

4. «i^S7](14)^ ^fl^ sfl^i: i^j-*)-7l ^^^1 ^a^^^H ^E^i-^Ai(i6)t %^^}^. <Hle1 «i^|7l(i7)^ ^J-71 ^Eit^^1(16 

)3) #^^Jx«>l]Ai ^21- t^-^it ^J->L>^H ^^^^dxl- t^i^l-Ji, jS-^-tlxl- i^H ;^1^ ^5^^(22)51- ;^1^ ^«'y-f'09)5. ^i^ 
tVcf. nei^ A]^ ^a^-9-(22)^ ^^^x^ ;^1^ J2.^1-t ^4:5. *l-£4 «: eflo)H^ ^j-v+o) ^ 78vy§>7D ^^a^, ^ 

A)o]l A'r ^5^-^(19)£ i^-tlXS ;^1^ i^>t *>£4 ^> ^-1- efl<=>lM^ ^l-M-S) ^ Tj]^* ^j>y*>7fl ^cf. 

ojel^M ^El(i2)^ S^qn AW ^S^^(22)olH t^s)^ ^ ;^1^^ A^i'i^ A<&y\% f-^v ^J^ ^-i-t lEi^^Ml s)^. ^t) 

(21)^ ^71 ;^)^ 7S^^(19)'fl>^i t^Sl^ ^ 7i)^^ ^Elt«J|Al(16)# ^^1^ HS)^ ^-tV7)(l3)^ ^ 

El(i2)5)- ^El(2i)# ^^.v ^■^^^^A±% ^^*]-7ll ^cf. <^lel«l-<H A))^ f-2)-7l^ ^^l^ ^11^ 5«^<^1 

HDTV<=>)Mi ^\%-^^ ^42: VSB^Hl^i^ ^(real)^X^J:^ ^\^^\^, ^3. cj-f' efl^g* 4-8- ^H'i^ cj-f^ 

^5.^ Ai:^ sfl^o) ^_g^^v ^oio] £] j7 ojcf. s})^^ ^^v ^o,^ ^^^4 ^Sl.71 ^ ^S.^ ^^1^^ «;^11 HDTV*H]>^i^ 256^^ ^} 

-§-*H ^ 23Asec^£^ 4^ 'ytt ^^ht ^ 

a^tll, f^2ll VSB*^ HDTVa] ^>il7lo)l ^-§-S]^ ^H'i ^Sl-7)^, ^^11- oj-g-^H 10.762MHzB) t_> >S-i- efloje ^ 7))a) 

« ^3^^<^ f-S^ ^al-i: ^<S*V7l «S^o|) ^1]^ ^£7f ;q*>£) ji, tefoi c(blind) ^I^a) ;h]1Vo| ^;*11^^ «^^S*fa 
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^ 16VSB £^ ^a^'Hl 10,762MH25l ^ ^^1- eflo) edI-cI- ^ ^Alofl 7JJai §o.^^ a|^« ^j-g- ^£ S l-2l-^H(BLIN 

D) 7>^£^ ^ ^fl'^ ^1^^^ til a ^^o) yc^. 

# cl >^VAi|si.7(|^^ ^ jgE^ ^4 5- 8VSB S.H i 16VSB SLBS] S,^ ^^o{i ^ eflol Eu>cf s,^ ^ 784^# ^Ajofl 73>ti£^ ^oj ^^j^ 
tilM ^o.^ ^ ^7}1- ^Sl, tfl^A^^ ^A^v a ^Jl. 7^1^ ^]^% ^^^^ 

^J^S)^ cHlojEl Herj'Hl ^^o\] til-Hf ^ 711^ ^-g- ^1<H^^, ^H^ ^41: ^l^H^l-b ^1^^^; ^0^7] 

^>y:£ «^V^J^5}.; >^o^7) 71^^51 "^^^^^1^1 51 ^ 7ll^°^Vt ^1<^^1?^ t^^fe ^ ^^7] 7)^^^ «^^^S^<Hl^i 




o]JL. ^Si^S. 500^ <a^S)^ cflojElt ^ 7H^"Jf- ^ ^l^-f-^m. 600^ ^J-71 71)^ :'M^(400) 

^S^^^ ^ :^]^^] 4e)- ^71 i^H ^ ^l<^«?-(500)^ ^ ^l<a-?-(300)^l>^1 44 -t^/^lolH^ iHlolElf- ^Ei^^Jl 

^El^^l #^ iHlolEl ^ 3i|olH«-S i:fl<^lEl# 7K>*H %^ ^Jlt 

-^0^71011^^ 7)^Aix «s^AS^(200)^, -^^-71 ;^H-^(ioo)^ ^1^<=>11 ^ ^^]^ ciioiE-l7f Al^oll ^^o]^ ^^SHS ^D^ ^4^1 

%^#^H1 "lei ^1=^^ >yxt 71^ ^^S. 71^ Alx "s^^j7l(201)^, ^l^l^OOO)^ ^ ^^]S] ^o]B\7} ^^ 

^^^]^^^] ^4^0], ^2l-^JH(blind) ¥^^4^1 ^1)^ t^^l.l-^2l-^l^J*M 7l^Ai:^^ t^*]-^ ^2}<=>1^1( 

202) 5}-, >a-7l 71^ Ai:£ «e^^57l(201) ^ ^^o]^M202)^]^] -tlxt ^^SH^ l-el-^jH 5.^3] ^i^g Aij^ofl n^-e} cff^Sf^V^ ^^^7]( 

203) 51-, ^1)^ #^^J:5)- -^^-71 cl-f^Sl-7l(203)<>llAi >d^t «lia*M ^^W:^ ^^^71(206)51-, ^H^ ¥^ 

^i^^ a7)^ 2jn)^^H %^^}^ Sl"l^^(208)^ 

£1> ^^E. ^ ;^l<a^{300)^, ^1-71 7l^>!iJ: «e^^"¥-(200)<H)>^i ^l^^M t^*!"^ ^^7|)S1 :^l<a7l(301 -1)-(301-196)5f, 

^J-71 :^l<a7](301-1)-(301-196)^H 44 ^]^^^ cflolE^t ^^V^-^S. 47fl ^^^^ cl-^7l)S] cff^ ^7] (302-1) -(302 -49) 

^J-7lollAl i^^H ^ ^)<a^(500)^, ^^^^^-^-E^Bl ^-i-^^l^^Al^ C}-^7}151 ^l<^7l(501-1)-(501-68)5l-, ^^7) ^1 °l7l (501 -1)- (5 

oi-esj-Hl^i 44 49i5l<H ^J^^l-^ ^^>^^^ 47i) ^^f^^ tff^si-^l-^ ^^n^ 4f^5l-7i (502-1) -(502-1 7)51-, ^ai^o,^«e151 

^ ^^^^>^i5] 7)^ AlX A)^^ ^^H^ >5d^SV^ 4711^ ^1^7lo]l>^i #^5]^ 'a^tflolEj^ Cf^^^7l(503) 

7^1^ 7SAi«-(400)^, ^>7l 71^ «e^^S-?-(200)<HlAi #^^1 i^W:£<>ll 44 #€j oliflcll 5L^H ^5] Tjl^f- S.^ S,^ 

H ^ 711^^ ^3^-^(410)5^, >a-7l 71^ ^s. ^^S^(200)<^>^1 i^W±c»ll uj-ef ^1- olifloj ^5) Tfl^t ^S^id*)-^ 

H ^ 711^ 7^^-^(430)5. ^^i^^, 

^T-7HlAi ^ 71)^ 7jAl^(4io)^, >S-7l S.^]^ ^ ^]<^^(500HM ^J-7) 7]^ «i^S^(200)<Hl>^1 

5)^ ^.^MSl- 44 ^^1-^ C).^7HS1 ^^71(411 -1)-(411-16)5f, >a-7l Cl-4^7fl5) ^^71(411 -1)-(411-16)5f 'aifl<a5. c||-§-£l<H ^^7l ^^l7) 

n<']^]§: 4till5] ^1- #e}(fs4)oll 44 ;^1^Al7l^ 4^71151 ;^1^7)(412-1)-(412-16)5t-. ^^-71 4^7)15] 4^7](412-1)-(412-16 
)5}- ^^1:11^^5. i:l]-§-5lo1 4 ^l9!7l5l -f^^ldJlt ^1]^ Slj^ ^^^5} ^^"^ ^£ ^X(step)'=>ll 44 4-^(shifl)^l 7l ^ 4n^7ll5l ^HM7)(413-1) 
-(413-16)51-, ^7] 4 4=lHS7l(413-1)- (413-16)5)- cfl-g-^lol z]- :^HH7HlAi z)-z}- o}:^^ aIjI^sI. 47|j S^^S^ ^l<S7l(415-1)-(415- 

16). (416-1)-(416-16),(417-1)-(417-16),(418-1)-(418-16)i- f-tl 7l->y:^)-^ 4n^7ll5l 7KV71 (414-1)-(414-16)5l-, ^j-7l 

4 7K>7)(414-1)-(414-16)51- <atfl'a^ tfl-§-sl<H 4 7KV7H1A-) t^sl^ Ai^^ 4u})o] aj^ #ej(fs4)^l 44 47115] ;^1^7lt ^4^:5. 

^ ^l*a^l7l^ 47)1 ^^5) 4^71) 4^7l(415-1)-(415-16), (416-1)-(416-16), (417-1)-(417-16), (41 8-1)- (41 8- 16)5)-, ^^7] 47)1 13:^51 4 
*9715)- <gcfl<aS. cl)-g-£l<H ^7) 47H ^^5) 4^7)1- f.^ cjjolElt H7]S. "J:H^ 4^7llSl 5)") ^-9-(419-1)-(419-16)5. ^^d€4. 
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^^Wxt 2|Z1- t\^7^B\ ^'S7l(431-1)-(431-48)Sf, ^^7) cf^?))^ ^>g7)(431 -1)-(431 -48)i* ^Jcfl^^S cfl^£)<H ^-87)01)^1 

tllolElt 4ti])2j >3t te^(fs4H ^l<a7l(432-1)-(432-48)SJl-. ^cJ-^l 4^71)2] ^l<a7)(432-l)-(432-48)2V 

^Jifl'as cB-g-^<H z}- ^l-a^ls) t^^a^it ^^ll^ ^-SSl ^£ >tl5:(step)'Hl '*l*(shift)>^l^l^ 4^7Bo] ^HS7l(433-i).(4 

33-48)5^, ^J-71 z]- 4^ HH71 (433-1)- (433 -48)5]- <ycl)<a^ cfl-§-Sl<H zj- ^^^7]o\]^^ zj-z} o)^^ ^^Ijiis]. 47H ^l<?!7l (435-1) -(435-48). 

(436-1)-(436-48), (437-1)-(437-48), (438-1)-(438-48)# M:^^ 7pjsf^ 7VAV71 (434-1)- (434-48)2)-, >*7l zj- 

7f>LV7)(434-1)-(434-48)5]- <acfl<a^ zJ^^S\o] z\ 7\^^7]6\]a] Al^f 4«H2) ^1- #e^(fs4)ofl ufe]- 47l]2l ^]^7]^ f-Sj) 

47li ^^S\ i:l-^7H ;<)oi7)(435-1)-(435-48),(436-1)-(436-48),(437-1)-(437-48),(438-1)-(438-48)2)^. 47lj :^]^7\ 

Si- ^acflojs. cfl^S)<H ^7] 47H la-^sq ;^l'a7ll- f-t!: ^o]^^ ^^^^^ H71S. 'SVH^ cf^7H2l e|til^ ^(439-1) -(439-48)^ ^^^cj-. 

1}7)oflAi ^E1^(600)^, ^J-71 S.^B. ^ 711^ 73AI « (4T0)oflAi 7|a1^ :^]^o\] nfe)- >a'7l ^ ^l*?l^(500)vfl cff^ S}7l (502-1) -(502-1 6) <H1 

cf^5|-5lcH <Qn 411:1: ^t]^^^ 5.^S ^t](610)2|-, ^^H ^ Til^ 7S>il.^(43o)oiH Til^ofl n^e]- a^V71 ^ 

^l<?!-¥-(300)^ 4f^^7l(302-1)-(302-48)on>M cff'^Sl^H t^^S]^ 7l^>il^l. ^El(620)il-. ^J-^l S^H «Ei(610) ^ ^ 

^Bl-^(620)'^1>^1 ^4 AlJiS]. >i-7l S.^S. ^ ^l<a^(500)^ cl-f^^7l(503)ofl>^i 7l^^S| 7l->L^*^<^ ^11^ ^^ 

^^^J-7l(630)^ ^^j^cf. 

^i7]o\]A] €H1(610)^, S^H ^ ^1'S^(500)<H1A1 tflolEi^)- ^^71 S^H ^ :^)^ ^5^^(410)^ ^ 71)^1- 44 ^^f^ 

7)12] ^^71(611 -1)-(611 -16)5}-, ^J-71 z| ^^7l(611-1)-(611-16)t tfl<=>lt1# 4«1]5] #e^(fs4)'Hl ^-Hf ^l«tl^)7l^ ^^7^^ 
612-1)-(612-16)5l-, ^j-71 z^ ^l<?!7l(612-1)-(612-16)l- f-^ ^^7ll£l tflolElf- ci^V^ fflH] 4<=>1« ^lc)(613)5}-, 2})^1 ^£1(614-3)1- f-^V ¥ 
el-a 71^^ >g^at# ^lo1^X(ctrl)^l Cf^^*>^ C)-tSl-7l (61 4-4)5)-, >a-7) C}^5f7](614-4)t -^1515}- ^^7] ^fle) ^Jo] H 
^lc)(613)t f-tl 7}^^^^ 7VAV7](614-2)5f. ^^7] 7K>7)(614-2)t m^]^ 4«1|5] t^joi] 44 ;^)oiA)7)^ e))^l^El (614-3 

£th «-?^H ^El(620)^, ^ ^l<a'^(300)^>^1 7l^>a3:2V ^7) ^ tJ^ 7j<j^(43o)Sl ^ ?fl^t z|z)- c]-^7B 

5) ^^7l(621-1)-{621-48)5^, ^^7] 4- ^>g7) (621 -1)-(621 -48)# c1)<^)Elt 4«fl5) >a-i- #e}(fs4)o)l 1^5} ^)<^>'l5^)^ tf^7l]5| :^]<a7l(62 
2-1)- (622-48)5)-, ^o^7] 4 ^) ^34 (622-1)-(622-48)# ^-4^71)5) cflojEl^ D]^]-^ <=>l]i:-)(623)5^, e)) 4:^^1(624-3)1- ttl: nr^ 

Sj-iJl 7l^# ^tl) ^i^^^ ^)olAlJ:(clrl)'H) ii)-el- cf^sj-^f^ cl-^S)-4(624-4)5^. -^^-4 4^5^4(624-4)# f-tl: >yx5^ >S-4 m ^fl^l-^ 
<=>llt)(623)» ^th 7K>*1-^ 7K>7) (624-2)5)-, ^1-4 7K>4 (624-2)f- A^^^ t^^) 42)- 4*34^)^ 2)14 (624-3) 

<^]5f ^ t^<=fl 5)tl: Jl^ ^])^ f-^ 4:^1^5) f-4^ t^-^^- ^Cf. 

^4, ^7ltv sia^ ^ ^^^^ m 3.^ ^H^ ^^7)5) 4 ^5) <at^ ^:£o]t|-. 



[^1a] 



NAME(pin count) 


TYPE 


•FUNCTION 


fs 


input 


^1- #^ (10.762MHz) 


fs4 


input 


^1- #s}(4 * fs) 


vin(8) 


input 


84^ ^J^ ^J: 


field Jock 


input 


€H ^4 ^ ^Ml- ^1. 


field_sync 


input 


^7] l-2«a(828^1- 1) 


seg^sync 


input 


M]ZL^^ ^7] tefla(4^^ 1) 


comb 


input 


^ ^Ei S.H '5d^(# lEi ^2f4 1) 


vsbmode 


input 


VSB £H >^^'tlX(8VSB 0. 16VSB 1) 


even_odd 


input 


cflolE] S.H^^(^^^H 0, i'T^B 1) 


/cs 


input 


^5^4 ^ ^d^(4<=>)^5) ^$F4 ^ 4^^X) 


/wr 


input 


71-S. >;E5.«-(4<^)^5] t]]o]t\ :^7] >iS5.w.) 


/rd 


input 


e)H >iMS.:^(44^5l c1)o]ei ^7) ^iM^.^.) 


addr(3) 


input 


44^ 4Hefl:i 


data(8) 


input 


4<=>)^ t^fl^)ti tH>: 


olher_err(6) 


input 




bypass 


input 




freeze 


input 


7^)^ ji^ >iE^^(7ii^ ji;g4 1) 


updaterr_sel 


input 


7^1^7^>y o\]^ <H]si 0, 51^ oiiei 1) 


only_trainm_mode 


input 


^4 ^^(Se)]<y 5.HS.^V -^44 1) 


errout_mode_seI 


input 


>5d^(Mefl<y ^l£)'?]:t^4 1) 


overlap 


input 


^ -$.1*1^ ^^(-S-W)^ 4-8-^1 1) 


tap_posltion(2) 


input 


^ ^^) ^*y(OQ:15'''tap,01:31"*tap,10:47*^tap. 11:62"*' tap 


step_traln(2) 


input 




step^blind(2) 


input 




update_start(2) 


input 


Tll^^jAi 44^:^1 (00:45^1-, 01:90^1-. 10:135^11-, 11:180 


controLsel 


input 


^ ^Hl- >5d^(^ ^Hl-'*'] 0, 4^1^ ^Ml-4 1) 


fsync_to_ptl 


output 


PTLl-^^S 4^€ ^4 


ssync.lo^ptl 


output 


PTLl-^-2.^ 4^€ >H]a^S_'^7i 


out_err6r(6) 


output 




voutdO) 


output 


pJL^^±s.%^s\^ ti]oi4 
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field_sync, segment_sync, even^odd, vsb.mode, comb)5.-^El "^il, ol# ^1)^ -^S)- 



^ SH^ ^H^ ^^-t ^m^^ ^]^^^. t-ll^lEl HerJf^ ^71 Aixo) ol:f.oii x-J^ t^]o\^ aj^o] ^aIs]^ ^oj 

^a^^ sHoj^i ^s^ioflt * ^s^# m^^, 

ol5l*}.ol ^ ^^1^^(500)^ ^>a^:2.S^ElSI -a^# ^l^^l^H, ^ ^1^^(300)^ 0^ ^l9i>^l?lcf7f ^ *7l >a 

5:5) ^ m ^W^7} « #1^151 t^^^ o]^^^] 7l^AiS: «i^^(200H^1 t^sl^ 7\^^±^ "Qn^J-o} ^l^>^l^l7ll 

-S^J ^5) ^^1^ 47H^ ^^^Sl^l 16, 32, 48. 63^^ ^2] >a^S ^ 5l27l] ^H. ^H^ ^^t ^-f . 

aelJL 73^1^(50) ^ 7f)^ ^S^^ao)^, m ^^^] ^M^n 7]^ ^9} ^^^'^l o.^^ ^i^^^ 

^-g-^W S.^ ^^7} 0^^ ^J^5l<H 317] nfl^oi] ^ o]^|oj Ajit acll5. Ml^vfl^ £4t 7h;^Cf. 017)^1 71)^ 7^^] 

M%- ^1^^ ^ *7l AlJlS] ^ iNlolE]7V ^ $]^]^ %^±S. M-^ * 45. 90. 135, 180 >3#^ -^^t ^ ttcf. 

^>y^^^'^El2] 700^^1-21 ^7l>ail- *^>, 7l^A]5: «sVAj^(200)^, *^>td^:<Hl "lei 

^ ^1<H^(100)21 4^o\] l4e^ ^ ^^151 c-i]oiEl7} Ai:go|] oj^oi 71^ t^57](20i)# f-«H '^e^^fiivc}-. ael^ 7]^ ajj: t^5^(20 

0)ifl -tl^ ^^^71(206)^ 71^ f.^ t^>a:&5l i^V ^^S«l-<>1 Til^ 7S>ti^(4oo)S ^t^cf. 

<^H1 ^1^ 75>y¥(400)MI X^H ^ 711^ 7S>y^(4io)^ 71^ ^± «^^8^(200)<HlAi ^^}^^<^] SL^B ^ :^1^^(500)^^1 ^l^^ 

^ ^J-i- #^ <='1M)^1 S-^ ^Ajojl 75Al*V7l| S)!^, 0]$]. ^A)oil ^ 71)^ ^5^^(430)^ 7]^ 

«^^'¥-(200)5.-?-elS] i^VAiJl^l ^ ;^l<^-?-(300)^1^i ^I'a^^H 7l^A)^^ :|.^ ^iMlol) ^In^ 

<^7]Ai, '3^^(400)^ LMS <^iJie1f^^ ^}%-^ ^S^^ o]^^^, 

Cfr.i) =Ck+BebXk {^^) 

/:±^a7] :k^^Sli^W± 

^. 5L^H ^ 71)^ 75^«.(4io)i^ 1671151 ^^7l(411.1)-(411-16)^ S^^H ^ ^1 9!'?-(500)<=Hl^1 167)15] t^^lJlSf 7)^ ^± ^^-^S 

'?-(200)^ i^Wxt ^t}^, 4=lHE7](413-1)-(413-16)^ 167l)5l ^^7l(411-1)-{411-16)l- 167)151 14«1M n^]^^ ^H^ Sfl^ 

ai^l-^ H)E 2:011^ 87)151 tilSf- dsn ZL ^4^-5.5. 22«]S51 AlJ^t ^l-^l" "S""^^^. 

ael^ ^H'J ^>g7l5). cfl-g-^a 7l->a:7l(414-1)-(414-16)^ 22^1^51 ^l^t 0)^5] ^^St^l- ci*f7l] ^cf. oJel^M 7>>a:7lt f-tt 1 -St 

#2} ^ov 4«jc, ^c. ^3^^ ^-^^^ 471151 ^l<a7l(415-1)-(418-1)t f-«ll ^l-^Slol, o] ;^]^Al7j a# i:f# ^ ^j^ ^S^^] 7}^^7] 

(414-1)-(414-16)S <^1^7ll 7]'>iV7l(414-1)-(414-16)5l- ^)'a7l(415-1)-(415-16). (416-1)-(416-16)1- f-^ 22^1^51 

a ^^H] cfl-g-^l-^ 167115] H]D|^:^(4i9_i)_(4i9_i6)^l>^1 IQHlMS t^)-^ ^El(610)^ ^t^^f. 

^^E. ^ 71]^ 7S^-?-(410)5] ^ 7jAl2|. ^A)oi] ^ ;^1^ 75^-f'(430)£ ^ Til^f- 7^^^}?]] s)^c-l|, ^ 7)1^ 73^1-^(430)^1 4 

871151 ^^7HlAi 7]^^± «^^i^(200)5l ^^WX5^ ^ :^1 (300)5.^ El ^l^Sjo] ^^4^ 7l^Al:£l- ^*f7ll Sjoj, ^ 7a>a ^g- 

X^H ^ ^1^ 73Al^(4io)5l ^oj^fcf. 

ol5]*H S^H ^ 711^ 73^1^(410)51- «J}^JH ^ 711^ 7SAl«.(430)o|lAi tV a]^ ^ej o]i41oi) 25671)51 £^ ^ nW7\ ^A)ojl 7aAl5]^^ ^E-)-f ( 

600)^ 7?i^ 73Ai^(4oo)^>^i 73^49 ^ <^i*«H ^ <a^ >a5:^ m ^*s*h ^^d^i a^^j^ 

^. 5E-5^H ^El(610)M) 167115] ^>a7l(611 -1)-(611 -16)^ X^H ^ n]^ ^M^{4W)^M #^Sl^ Tfl^S^ i^^H ^ ^l^'¥-(500)'Hl^i 
S]^ tflolElt z^z^ 7HelAfl6l:H '=>fli:-)(CSA)(613)^ 167115] ^>a7l (611 -1)-(611 -16)^ ael^H cl-f^^7l(614 

-4)^ ell^)^El(614-3)* o]^^ "r^^^ 0* <y^^<>} ;^l<H^(100)S^El 5] ;^HAix(ctrlH cj-f^^l-^W ^l^S] ^^?t^#^*H 
. 7l-A].7l(614-2)^ fllH]^lol <Hlu)(613)^ #^^5}- i:l-^Sf7l (61 4-4)51 7>AVtl:Cl-. 

£^ ^El(620)m 4871)51 ^^71(621 -1)-(621-48)^ «-^^H ^ t)]^ 73Ai^(430)o1lAi ^1^5]. «-«^H ^ ^l^^(300)^Mi 

5]^ 7l^Alxl- ^4 ^*H, 7lle]>^ilo]ti ollc1(623)^ 487)15] ^^'71(621-1)-{621-48)^1^1 ^Xt ci^Vcl-. a^l^ cl-f^S^7l(62 

4-4)^ e]l^l^El(624-3)» 01^5] 0* °J^^<^f ;HH^{100)^^E)5] ;H]ol>y5:(cirO<H] oj^oj ^^^^^ ^^^j. 

^. 7l->t]:7l(624-2)b 7]le|>Hlom <=>llcl (623)5] ^mk^ cff^Sl-7l(624-4)5] 7KJ:^7ll ^cf. aei^ t^>7)(630)^ 5e^H €h1(610)SJ}- 

^^H ^El(620)5l ^ ^l<a^(500)vH cff^^7l(503)5] 7]^^ Alj^t ^aJ-^I-o^ ^ji^ -g). t^Al^t t^^lH 

^7]M ^]<H 4«115] >ai- #e}(fs4)^ >^l-8-5f^. ^H>idX(ctrl) Htl: 47H £Ht «i4*H ^"^^ ^^-^It ^-fr^^cf. ^. 256 ^5] a1 

Jlf. 64 4^o] Tll^iV^W ^^lV*!-^ *A^"=»lcl-. Ci*)]^ a:<>l ^a]^ nfl a])^^ ^ ^l<a^(500) H ^ ^M^{300)^ ^^%o] 

o]^^ T^o] oHei- o^ 71^^ ^m^. 



WIPS PIView 3.3.3.0 



^1^^ ^7) Al^f. ^Al^^ ^o> ;^]<H-^(100)^ m ^l^^S^l ^^^^H ^^^i: f-^ ^ ^o^^flA) 

7l^>tlX5. ^ ;^1^'?-(300)<^1 t^^Wl SjnJ, ^S. ^^^71(206)^ 7l^AliSl- ^1)^ ^si- l^^>y5:t ^5:5. 

AH lEl(620)b ^ 7a'4!-?'(430)Sl ;^l^t <^l-8-*W ^l^-tlit ^El^^fTfl Sj^^, t'a:7l{630)b i^H ^^1(610)5) ^^-tli 

at!: ^ t^^] ol^ -^21- ^l^^fl^ 8VSB, 16VSB, comb t4 S.H cH^ ^ll'i ^-^-o] 7l-^?rH, 16 VSB S.H<H1 

64^^ ^El^ Mis ^(feedback bit widlh)-^5. ^ ^M^: f^7l-l- 



<^l^H]>^i ^5^€- wl-51- ^^]. ^ "Jl^ ^1)^ f-51- >^ldi^"^, ^«1 #(COMB) ^B] ^^S-B. 8VSB ^ 16VSB S.B.^ S.^ ^^«H1 10.76 
2MHz5] ^ elolMi^l-i:}- H.^ ^ 7l|^# ^Ajofl 73^ ^1-0.5,^ ^]|^ ^^f. ^^^VtJ ^fji, 1- el- <yH (BLIND) £H ^1]^ ^^1- ^2h<^] 7f 
Jl47V 51711 £lb 5<^lcf. 

£^ 4H1151 #5jofl ^r^^^ #sj o.^ tg^ ^2;oJl cfl^Ai^ <a>L> ^;*1# ^V^^^S. Af^^o^^ ^^M^^ ^ ;^)^ ;^ 

^1^^ ^>^«l-7l| «fb J5:5lf£ $l7l] Elb 5<^]Cf. 

'y^Sl^ tflolE-l Herjoi) cfltl: ^^^^1 ^-sf S.H ;^lol ^ ^114^ 7^/0 ^-g- Al^-f ;Hlol^H, ^fl>^ ^1^^(100)^; 

^0^7] ;^H^(100)21 ^]o]6\] xx^e\ ^ ^^1^ lHlolEl7V#^5lb Ap^oil v^^c] 7]^^S,^ t^S^U a 7)^^Xfif t^^^it HlJE^H 
t t^«l-b 7l^>ai: ^^-?-(200)5l-; 

^71 7]^^^ «i^S'?-(200)*Hl>^i2l ^ 7114^^^V^ ^^I'S'^M #^^1-^ ^ :^]<a^(300)5^; 

^^71 71^^:^ «^^a'¥-(200)^>^1 -<^^>>!d:&«Hl tij-E)- 1> #gj o)iflci] ^o) ^S-^d^}^ ^S^^iAOO)^-, 

^^5.-9- El 21 cii<^]Eii- ^ 7])^'?v^ ^]^^]^ ^ ^1^^(500)21-; 

^^71 7^^1:^(400)011^1 78^15)^ ^ ;^)4^6jl u^-e]- ^7l S^H ^ ^1<9'¥-(500)21- ^^S. ^ ^1^^(300)<H1'^1 #^slb ^^/sl^lH^-^ t-)) 
'^lEll- «Ei^*i-ji a €El%€ t-flojEi 5 ii)o]H«Ji cfloiEit 7>>LV§W ^fl^ t^^:!:^ ^e]-¥-(600)S ^^j^S 7^.1- O. 

^1 i^ofl y<H>^i, >S-7i 7]^>ti5: t^'?"(200)b, 

^0^71 ;H1<H-^(100)2) ;^lo1<Hl nfe)- ^ o|^]o] c-)lol E^y)- ^1:^6]] nj-^o], ^Sl- -^^A) ^c-Al o^^7^6\] D)5] ot^^ ^^<g 

^ 7)^ «^^5^1-b 71^ AlX «^ ^5 71(201)2^, ^7] 4^^000)^ ^]'^'>\] ^ ^^)21 no]^]?} aI^o]] ^^o] ^ ^e|o]^(b,incl 

) H.H^ ^11^ ^21- ^^^] f-Sl-t^^^dX^ ^2l-<^l^J*H 7)^Alx^ -t^^F^ ^2l-^l>^1(202)2l-, ^^7] 7)^ aIJ: «^>S7l(201 

) ^ *el-<^l>^i(202)ofl'^1 #^5]^ Ai^f. ^^s.H2l- tel-^ys >tliol] oj-el- c^■f^S^*l•b ^^^7]{Z03)S^, ^fl^ ^S]- t^^i^l- 1J-71 

q-f^^7i(203)*HlAl t^sib ^s:^ wu«^<^ iL^WJit t^a^b ii.^V>tl3: ^^371(206)2^, ^11^ #^^J:# a7is 2ln)^*M 

%^^t: 2l°l^^(208)S ^^J2.S al^ i^H^ f-i^ >^1^^5. 
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7]^^s. «i^^(200H>H -t^Sl^ 7l^>a5:l' c|-^7fl5] ;<11l7l(301-l)-(301-196)!*. ^7] ^1^71(301 -1)- (301 -196 

)oilA^ 2^2)- ;^l<a5)<H tflolE]!. 7H^ ^^35. cf^7HS) cJ.f^S|-7l(302-1)-(302-49)5. ^^j^g 5# o. 

4. 

^>;d#-2.^^£lS] >at#^l^^]^ t^^f^ xlc^7l(501-1)-(501-68)5j-, >a-7l ^l<S7l (501 -1)-(501 -68)^W t^S]^ 

^J^^l-^ "i^^ tf^Sl-^^ ^^7^^ cj-t^7l (502-1)- (502- 17)iif. ^^tl^^^-^-tlS] ^ ^^^^^i^l 

71^ 'tis: 't^ ^l^-i- ^^^^ 47flsfl ^]^7HAi t^^m^ ^^t^7](soz)S. 5^ oL^ 

5. 

^1 l^^l 3X<^^]. -^0^71 Til^ 7^/0-^(400)^, 

^o^7l 7)^ «j:^'?-(200)<Hl^i ^j-7l ^ ^l<?i^(500)5l -t^ ^s.s. ^ #^ <^|M1<=H1 S^^H ^51 Til^t 

5L^H ^ ^3^^(410)5)-, ^^71 7)^ Aij: «s^Aj«.(2oo)o)lA^ i^WJ:sj-4^7i «s^h ^ ^) (300)^ t^>t!:£^ ^ ^1: t 

^ Tii^t £^ 7a>ii§i.^ ^ n^T ^M^i^zo)^ ea^ ^^1^5. 3.^ 

6. 

^1 5^ofl SI<H^1, ^^71 s^H ^ ^S>a^(4io)^, 

^'■71 3t^H ^ ^l'?l-?-(500)<Hl>^1 cfn^7flS] ^St^ >a-7l 7]^ ^l^l ^i^5^(200)<Hl^i ^^WJLf- 4^]- c)-^7ll^ 

>97l(411-1)-(411-16)5f, ^^7^S\ ^^171(411 -1)-(411-16)S!l- ^Jcfl^a^ tfl-8-5l<H 4^7) ^>g7lolH ^0]^]^ 4^^$^ ^e}(f 

s4)<=fl n?-2l-^l'a>^l7l^ ^^7^^ ^)^7l(412-1)-(412-16)5}^, "i^] cf^7BS) ^1^7](412-1)-(412-16)^ ^^tfl^g^ cfl-g-5lol 4^1*37151 
it ^H^ sfl^ ^'^^ ^J-^ ^£ ^s:(step)*H) ^1* (shift) ^1^1^ 4lE^7l(4l3-1)-(413-16)5l-, ^j-7) ^HS7|(413-1)- ( 

413-16)51- <atfl<as cfl-i-^^ ^ 4iHS7loll>^i 44 o]:^^ aIx^}- 47)1 ^^5] :^l<a7l(415-1)-(415-16),(416-1)-(416-16).(417-1)-(417-16 
), (418-1)- (418-16)1- ^^m^SL -tlJ:!- 7}^^t}^ Cf4^7])£) 7KV71 (414-1)-(414-16)5l-, ^J-71 4 7KV71 (414-1)-(414-16)^ ''i^'US. 
cfl-S-S)^ 4 7f^V7|ol]/.i Alxf. 4til)o] #^(fs4)<=>il tcl-HV 47)1S1 ^)^7l# f-^ ^^Hj^^ ^i^^l^l^ 471) ^^5) i:f^7H ^1^7)(4 

15-1)-(415-16), (416-1)-(416-16), (417-1)-(417 -16). (41 8-1) -(418-1 6)54-, ^J-7l 47ll ^=^1^7151- ^ii^^^S. ^^7] 47H ^^S] 

^1*^71^ f-th tilolElt n>c^ 4^7)1^ 2l^)^^(419-1)-(419-16)^ ^^^^ 5^ ^^^^^ ol^ ^H^ f-^ 

^1 5%H] ^^1^1, 1J-71 ^-^^IH ^ 711^ 73^1^(430)^, 

«-^^H ^ ^]^^(300)«Hl^i t^S)^ t+^7l)^ 71^ Ai^Sl- -^-71 7]^ ^J: ^-^S-^(200)<H1>^1 t^Sl^ jS-^V-tlJll- ^^}^ t1-^7B5l ^ 
^71(431 -1)-(431 -48)^. 1J-71 cl-^7M ^^7l(431-1)-(431-48)5l- ^^cfl*^^. i^-g-^l^ 1J-7] ^^7]o]1a^ #^s1^ cHolE^t 4tillBl ^-f #g)(f 
s4)oll 4^711^1 ^1<^71 (432-1) -(432-48)51-. ^o^7l t^^7^i^ ^l<S7l (432-1) -(432- 48)51- 'U^'^A^ ^^^^ A t^^ 

^H^ ^^^51 ^£ ^X(step)'^l ^-S}- <=>l¥(shlft)>^l7l^ 4n^7l)5l 4lH^7l(433-1)-(433-48)5l-, >^o^7l zj- 4=l5^B7) (433-1)-( 
433-48)51- ^Jtfl^a^ tl)-§-Sl<H 4 4=iHS7Hl>^i 2^z\ o]^^ a1J:s>1- 47l) ^^5] ^1 <S7l (435-1)-(435-48). (436-1)-(436-48). (437-1)-(437-4 
8), (438-1)- (438-48) t ^^1-^^^ -f-^ ^tlif- 7}>^t}^ cl-^7l)5] 7V>a-7| (434-1)- (434-48) 51-, >^o^7l z]- 7KV7l(434-1)-(434-48)5^ ^ixJ^^i 
S. ^-§-51^ 21- 7KV71011A1 AlJll- 4«fl5l >S1- t-5j(fs4)<=>]l 47115] ^l<=l7lt f-^ ^^l^S^^l^l^ 47fl t\^7^ 7]^7] 

(435-1)-(435-48),(436-1)-(436-48). (437-1)- (437- 48). (438-1)- (438-48)5]-. ^J-7| 47]) ^^$] *acfl<as. ifl-S-S]<H ^V7l 47H 

5] ^1<^711- tflo]Elt >g^^ a7lS. C].^7D5] e)nl^^(439-1)-(439-48)5. ^^jJ^ 5^ ^fl^ '^li^i^. 

^1 nHl a^^i. -^-71 ^e-l^(600)^. 

^^7] ^ 711^ 7JAI H.(4T0)ollAi 73Al^ ;^l^o)l nj-el- 5^c)c ^ :^]<a^(500)Ml cff^ 51-71 (502-1) -(502- 16) <=>lMi t^^^^lol 

€^1%^)-^ i^H ^Ei(610)5l-. -^-71 ^ ^1^ 7^Ai^(430)oll>^1 ^JAI^ ^i>.oji ccfel- ^^.7] x] 03 «.(3oo)tll cl-^2l-7l( 

302-1)-(302-48)*Hl>^i ^ts]-^^ t^^l^ 7|^>tlil- ^El(620)5l-, ^^7] S.^B. ^El(610) ^ ^El-^(620)<=^]>^i 4 

2}- ^±Si\- ^7] 3t^H ^ ^l^a-f (500)^ Cl-f^:*7l(503)«>ll>^1 7l^^oj a]^^ 7K>«1-^ ^fl^ -f-Sl- #^'!d:£t ^^5*]-^ t>y:7l( 

630)S ^>a€ 5^ ^^1^^ Ji^ ^fl^ ^l^^a. 

9. 

^1 8%H1 «ol>^1. ^J-71 ^ El (610)^. 

^o^7l i^H ^ ^1«^ -^(500)^1^1 tll<^lEi5l-^>7| S^H ^ 7jA]H.(4io)5) ^ Tll^t z^^l- ^^fe ^1-^711^1 ^^7l (61 1 -1)-(61 1 -16) 

51-, >y-7l 2| ^^7l(611-1)-(611-16)# f-tb tllolEl# 4al]5l #e^(fs4)^l ttt-S]- ^l<^Al7l^ t^^7}l5l ^1^7l(612-1)-(612-16)5l-, >^o^7l z)- 
^1<?^7)(612-1)-(612-16)1- cf^7ll5] cflo]E-)# t:-|zrl-^ ^fle] ^ilo] ^flc-l (613)51., el);^l^El (614-3)# ¥^^4 5]/i| 7]^^ 
at-i- ^H'tl5:(ctrl)*Hl ^^m}^ c]-f^2f7l(614-4)51-, ^^7] cf^2)-7l (614-4)1- ^S,^ ^7] H^]^ '^1^1(613)1 ^^1 7} 

7l->y:7l(614-2)5f, ^^7] 7l-A>7] (61 4-2)1- 4«ll5] ^Jt ^^^] xx^^ ^1^>^17]^ 2fl^):^iEl(614-3)5. ^^^^ 

^ Jl^ ^1:^1^. 

^T^^ 10. 

^1 8^«H1 ^o]A]^ ^7] ^^H ^E](620)^, 
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4 ^1^7l(622-1)-(622-48)l' -f* ^^7^^ cfloleit 7He| >H1<^1 « <=fliH(623)5!f, 2fl^li!iEl(624-3)t ¥^^4 ^l-^^ >g 

^a-i- ^lol^y^KctrD^l ^^m^ cff^S^7l (624-4)51-. -^0^7] cff^Sl'7l (624-4)1- ^^51- ^^7] ?fl2] >*flo] « ollc](623)t ^if- 
n^i^^ 7KV7l(624-2)!4. ^^71 7KV7l(624-2)# f-?i tflolElt 4««2l -St ^ejofl n^ef ;^1^a1?)^ 2a;^lrfiE)(624-3)S 5# ^^^^S 
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